The polar regions play an important role in Earth's geodynamic and climatic systems. Modern airborne geophysical surveys combine radio-echo sounding, aeromagnetic and aerogravity methods to explore the geology of these regions. This paper reviews some recent aerogeophysical investigations undertaken by the British Antarctic Survey to: 1) Image subglacial rifts of Jurassic age in western Dronning Maud Land, which were associated with early Gondwana break-up; 2) Investigate crustal growth over the Antarctic Peninsula by Cretaceous arc magmatism and terrane accretion along the paleo-Pacific margin of Gondwana; 3) Analyse geological boundary conditions for presentday ice dynamics over Coats Land.
Introduction
Antarctic geology plays an important role in ice sheet dynamics and stability, which affects past, present and future global sea-level change. The progressive break-up of Gondwana led to the final isolation of Antarctica, which in turn was key to the establishment of Antarctic ice sheets (Fitzgerald, 2002) . Antarctic geology is therefore an important element in order to improve our understanding of the Earth System. However, geological and geophysical studies over Antarctica are often hampered by the extensive ice cover of the East and West Antarctic Ice Sheets. It is therefore not surprising that while we enter the first year of the IPY (2007 IPY ( -2009 several Antarctic regions still represent the last frontiers of our planet. Airborne geophysics provides an important tool to explore these ice covered crustal domains. Extensive airborne geophysical exploration has been undertaken by several international groups over the last decades and compilations of airborne radar and aeromagnetic data have further enhanced their utility and availability for polar geosciences (Lythe et al., 2001; Golynsky et al., 2006) . In 70's the Russian Antarctic Programme pioneered the use of a multi-instrumented IL-14 aircraft equipped with radar, aeromagnetic and airborne gravity sensors (e.g. Aleshkova et al., 2000) . In the 90's the US Antarctic Programme utilised a Twin Otter aircraft equipped with similar sensors for integrated studies of Antarctic geology and glaciology (e.g. Blankenship et al., 1993; Behrendt et al., 1996; 2004; Bell et al., 1998; Studinger et al., 2001 Studinger et al., , 2003 Studinger et al., and 2004 . In our paper we review some aerogeophysical surveys flown since 2001-02 by the British Antarctic Survey (BAS) as part of several geological and glaciological research projects in East and West Antarctica (Fig. 1) . These surveys provide recent examples of the significant potential of aerogeophysics as a tool for geosciences in Antarctica.
High-resolution aerogeophysics over Dronning
Maud Land: a new case study for glaciated continental rift imaging A high-resolution aerogeophysical survey was flown using a BAS Twin Otter over western Dronning Maud Land (Fig. 2) , as part of the MAMOG project (Magmatism as a Monitor of Gondwana break-up), which included structural geology, petrology, geochemistry, geochronology and AMS studies. The aim was to improve our understanding of crustal and mantle processes, which led to early Gondwana break-up between East Antarctica and South Africa (Jokat et al., 2003) . Although geological studies suggested that the Jutulstraumen and Pencksökket ice streams could conceal continental rifts related to Jurassic extension (Grantham, 1996) land-gravity observations and previous aeromagnetics did not yield unambiguous evidence for rifting (Corner, 1994) . Our high-resolution aerogeophysical survey was flown with line spacing of 1 km and tie lines 8 km apart to image possible rifts and associated magmatic patterns in greater detail than possible with previous reconnaissance data. Radio-echo sounding data revealed the deep subglacial trench where the Jutulstraumen Ice Stream flows. Figure 2 shows a new aeromagnetic map obtained by combining the recent high-resolution survey data (Ferraccioli et al., 2005a) with the previous regional ADMAP grid (Golynsky et al., 2002) . Crustal thickness estimates obtained by 3D inversion of airborne gravity data are also superimposed (Ferraccioli et al., 2005b) . The newly compiled aeromagnetic data trace at more regionalscale the buried tectonic boundary between an Archean craton, known as the Grunehogna Province and the Late Proterozoic to Cambrian mobile belt, dubbed the Maudheim Province (Perritt and Watkeys, 2003) . This inherited structure controlled the location of the later Jurassic rift. Although significant crustal thinning occurred beneath the Jutustraumen (see Fig. 2 and Ferraccioli et al., 2005b) the rift was largely amagmatic, when compared to the conjugate(?) Jurassic rifts in South Africa (Jourdan et al., 2004) . This finding is intriguing since geochemical evidence suggests that western Dronning Maud Land was the locus of an incubated mantle plume in the Jurassic (Riley et al., 2005) , which would be expected to generate substantial volumes of magmatism.
The results of this high-resolution survey confirm the utility of aerogeophysics when studying glaciated continental rifts, thereby expanding on previous case studies over the West Antarctic Rift System (Behrendt, 1999) , the Transantarctic Mountains and Marie Byrd Land rift flanks (Ferraccioli and Bozzo, 1999; Ferraccioli et al., 2001; Ferraccioli et al., 2002a) , and the Lambert Rift (Golynsky et al., 2002) .
Aerogeophysical survey over Palmer Land: a new case study for glaciated terrane analysis
Aeromagnetic and airborne gravity data were collected over Palmer Land using a BAS Dash-7 aircraft as part of a multi-disciplinary geological project (SPARC: Superterranes of the Pacific Margin Arc), aimed at testing a terrane hypothesis for the Antarctic Peninsula . The Antarctic Peninsula has traditionally been regarded as a complete arc-trench system, built in situ on pre-existing Gondwana basement (Storey and Garrett, 1985) . However, structural evidence for a major fault zone fringing the Antarctic Peninsula magmatic arc and dubbed the Eastern Palmer Land Shear Zone, has led to an alternative terrane accretion model for the Antarctic Peninsula (Vaughan et al., 2002) . The original terrane hypothesis involved Mesozoic docking of a coherent exotic(?) arc terrane, the Central Domain, against the rifted Gondwana margin (the Eastern Domain). Figure 3 shows a new aeromagnetic anomaly map derived from the SPARC dataset . The new map is derived from upward-continuation, a transformation that has the effect of emphasizing deeper crustal sources. It highlights the remarkable contrast in aeromagnetic signatures over the western and eastern part of the arc within the Central Domain, suggesting the existence of two different segments within the magmatic arc. Segmentation of the arc into two segments is also observed from a low-pass filtered isostatic anomaly map, which suggests that the western arc has a higher bulk crustal density, compared to the eastern arc . A similar density distribution, coupled with contrasting magnetic signatures is also observed over the Peninsular Ranges Batholith in California (Johnson et al., 1999) . In analogy with tectonic models for California the western exotic(?) arc of the Antarctic Peninsula may have docked against the authochtonous(?) eastern arc, therefore causing the 107-103 Ma deformation observed over Palmer Land . The results of this survey show the utility of aerogeophysics for Mesozoic terrane studies in Antarctica, in addition to previously investigated Paleozoic (Finn et al., 1999; Ferraccioli et al., 2002b) and Precambrian terranes (Golynsky et al., 2002) .
Aerogeophysical survey over Coats Land: A new case study for geological controls on ice flow
A complex pattern of enhanced ice flow involving ice stream tributaries, which extend into the interior of East Antarctica, has been imaged from synthetic aperture radar interferometry and balanced velocities (Bamber et al., 2000) . Previous aerogeophysics suggest that tectonic features such as rift basins with sedimentary infill and subglacial volcanoes within the West Antarctic Rift System exert a profound influence on the dynamic behaviour of the overlying West Antarctic Ice Sheet (Blankenship et al., 1993; Bell et al., 1998; Studinger et al., 2001) . However, what geology underlies enhanced flow systems in East Antarctica remains elusive due to the lack of comparable geophysical exploration. Figure 4 shows a new aeromagnetic map derived by combining the recent AFI dataset with ADMAP. While airborne radar data yields basal topography and terrain roughness, aeromagnetic imaging reveals subglacial geology . A grid of the residual aeromagnetic anomalies imaged a region of low-magnetic susceptibility beneath the northern tributary of Slessor Glacier. An inversion technique (Werner Deconvolution), coupled with forward modeling revealed a 3 km-thick sedimentary basin under the northern tributary of Slessor Glacier. The aeromagnetic evidence for a major sedimentary basin beneath the northern tributary of the Slessor Glacier shows that subglacial sediments are potentially an important geological boundary condition for enhanced ice flow, not only in West Antarctica (Blankenship et al., 2001; Studinger et al., 2001 ), but also in East Antarctica . The new aeromagnetic map presented here (Fig. 4) shows that the sedimentary basin underlying the Slessor Glacier lies parallel to E-W trending Pan-African age thrust faults of the Shackleton Range (Fig. 2 in Kleinschmidt et al., 2002) , suggesting that this ancient tectonic grain exerts a regionally significant control on the location of presentday ice flow systems. 
